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[-S.«M] 

°) *}-£*ll i^>^ ^3)HBl ^ €-^1- ^1 ^ofl ^JilJL, T^A^ 

n^oflA-] ofl^ ^(etching stop)# ll" ^ ^ ^1^7]- -g-ol§]-cs. ( tiy^ ^ tL^BBl) ^1 

el] e| b)--^- M-olE^o]c^( TiN i a yer )-g- ^^V^ #31^, A oM ^SL^l >H W-^H3HH, ^ 

^ E]E}^ t}olE^ol = f o^ofl <^ JjL^o} ^<g^ ^TJl-JL, #7] ofl i=- # 

£).£-I=- *H, #7l THsflAlE^-g- DJl^O] 3.^^ Dfl^-ej-^ flS) ^«g^-c} ^7_V 

«5)3E^- ^ ^f^fif, #7l TislHEi-g- *\}lk^9l 33 ^<S3 ^ £<3 
3" 3°fl lEel^Ef #7l ^*-g- ^l^-Hr^^ tfl-g-£)^ ^<33-£r 

^S\$m- *M , #71 ^l»#-g- ^1^0101 9)*^ ^5)$m sf^r ^Ml2f, #71 I£el]^liH 
1- ^TlsVJL, 51 -^S. 7l5flAlE^ « ^*-§- ^t^J 3H1 

£ 2a 
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^AjEi, ^m-, e]eHt q-ol^^ol^, ^o^sj-, Bj^^l 
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*K£*1] db* r ^ ^sflAlE^ ^ ^-a] ^ ^{simultaneous manufacturing method of 

capacitor and contact hole for semiconductor device} 

^l*r £*r ^ ^£ 0 lCr. 

10; til£^l ^JiiBelHH 11,21; "fl!-e|-oi 

12,22; ^OlEej-olzl, 31; ^cgnT- 

32; ^^s]- 33,34; ISsfl^iB 

33a, 33b, 34b; 35; 

*M) ^Sl|AlEi ^ejjl-c ^| - olo] ^.g- cf^^-Al Z] ^ oljL, 
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5£*V ?1*Me1 €-^(^3^)*IH ^(etching stop)# § *r 51°! ^ ^H?r -g-ol^- 

<io> £la ^ Hlb» #efl tS^IM^ ^a] ^ « 0 V ^°1 5L^^H ^ 

<n> a>$t- ^-o] ^efl uV£^l ^a}^ .^la <&.£*H 

&-g-) ^ g:±=. ^ °HlM: #^«H ^I^KlCl 1 )* ^*>3I, ZL 

<?H e]e}^- i4olE^ol^f,(2 , )(TiN layer ^*|-«H SHf^ JLS. zl <?H 4 

(Sl')sf, ^"71 ti>i^] ^a.^EeflolEofl ^)]E( wet ) c^o] o|]^(dry etching) y J-^-°S 

^*8*H ^1^-^(1') €A*V ^<*°> ^7lJL l4^Al S.^ ^T^Rr 

<12> fl^, ^M^l W>2f ^-Ol «V£*fl i4 of^ZL i4°Hfe ^5flA]E^7]- tfl«-g- ^ 

^ 7l3jjAjE-| £E^r *H1 ^-g- «JiEi2. ^*lt}. 

<13> ZieiM-, ^-71 2f ^-ol 7) 3)1 A] E-) ^ *fl2: 151 4 A]*J£| 

^ masmi ^-^-«fl^iJi ^ah, 1-^ ^.^)7> sa 

4. 
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-g.c3j6j| tflt!" ^^«17> ofl^l ^ ^SH-Tfl o^JT, O)-^ ^ ^C^7> nfl 

4- 7>^S.^ sit}. 

[^o] o)Hn4 ^ 7 )-^ 2}-*))] 
<15> £ «Vtg^ ^- 7 |^ 3^0] gfl^^7l ^ *fl <£#tb 3 °-iiL, ^ ^ ^ £r 

7i3j]A]Ei ^Aj^ofl ^ ^3.^. + ol ^) °- ^-^A]^ ^ ol^ tiV£^ 

<16> c^a ja.^ T^A^ ( A^ ofl ^1 ^(etching StO P )# ^ 5U 

^ ^ ^H7> -g-oitt «ke*ii ^sflAiEi ^ ^ai ^ ^n^n 91^. 

<17> Aj-7]*}- -S-a]-^ ^^7] o^j} ^- ^ofl 2^ Sh£*ll 7| 3fl A] * ^B»;g. ^-A] 

#7] ^m^Kl $H1 h^e}^- M-olH^o)^( T i N layer)!- f^SRr #7fls>K # 

^^>ZL, Aj-7] o|ofl^ Aj-cfl^ 0.5. o. ^ ^izj-g- tgA^Kr #312}, Aj- 7l 

$H S^Jfl^iHf ^7l TlsflAlE^-g- ^]^^o] ^ Sifl^._g- Dfl^-^oljq- Cfl 

-§-51^ ^^ItT EL7]°\ #5L^7} ^A^£)£S. ^ Cj-^Sf, Aj-7] ISefl^liHo] zv ^£ 

4 4)^ril^ ^4 7>^7> 51^=- Aj-7] ?H sfl a] E-) ofl^el-o] ^ Dflt^>9j 

^<g^-g- ^}-<*| 21^5. S}^ #7fl 52]-, AV 7 ) ^BflAjE^ nll^-El- 

o] o}o] ^cgul- ^1 ^o^uV I£E|7lAE f , Aj- 7 ) ^.iM-g- o)) eV o] Hf tfl 
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-g-Sl^ ^£^8: ^^-S. lc#£|.E.-^ <^ 3.71 ^ ^£-f7> ^^trjL ^ ^Tim-, #7l 

5.*], ^£5. *}^f *\}^ ^glL7> <&±t #%o) olcf. 

<20> Sfl, damascene) ^£.3, ^l]=L ^, A o VJ r ^I^ASM) , Tjf- 

<23> C^O] , Aj-JjL ^^SfOllZl- ^l^^O]^. O^Kr Ej^Ej] § S] 01-g-^-O.^A^ 

*];5L*fl dl7]-7> #£^1^ olcf. 
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<24> o]§> £ 4?*}^ 7)<k&°lF°\}*\ *#£] 7>*1 ^7> -g-<=>l*>7fl 

^ ^ 9l^T ti>B^*V ^AHlt- ^^-^ Aj-^^l ^^ig 

<25> £2a ^ -£2b# ^-S^, £ ^ofl Sl*l te^l T^^Ei ^ ^^4- -S- 

<26> Hj-Sq- ^-Ol Mj^ofl o]*> WVSL*]) 7-| 5j) A] E-) * ^-X\ ^ 

* ifloj] E^Ef^- i4o]E^ 0 lc f o. ^l(Sl), ^<g^ 

^ #tfl3_os. El ^£ #7_V *§^*Kr ^741 (S2), IS^l^liS Hi 

^7fl(S3), #71 ^Sfl^l^-g- ^ ^iH^l^r tH^^ ^<2^°1 H#Sl£^- ^ 

#3](S4), *fl2*}- iSEH^iS 5ii (S5), #71 ^*-g- u|l^-e|-o]ol 

^ 7fl2^> ofl^l ^7}] (S6), ^ #71 ^sflAlEi-g- ^l^-^o] ^ ^n}-;^ Aj- 7 1 ^- 
<27> ^7-1, #7l «V£*fi ^5flAlEl-g- ^ ^*-g- «l| 1^*1(11,21) B|El-^- ^\-o]^o]^ 

#(12,22)# ^*Kr ^KSDtt AitL^eeiiolHUO) $H 7-) sj] X] E) ^IH^ (11)4 

"fllHJK!(ll)-|: #^}^, #71 ^m&l-ol(ii ( 21) 3H1 ElE}-^- i^-olEE}- 

°l-E.^(12,22)(TiN layer)* ^^SLS.*] <^7}*], #7l ^me^dl^D^ ## 

^ °i^l^-(Al), ^r^l^/^El ^(Al/Cu alloy), ^2l(Cu) ^ 7 >#ol 7}^f>}^ 

o)7)*] Dfl^El-Ol( 11, 21)^1 ^-g- ^<5Hr 51^- ofqc}. fEth #71 B|El-^- ^o]E^ol£L# 
(12,22)^8: -f#Sl ElEl-^- El-^i(Ti target)* °l-g-?r #2}^} ^ &l ^ (plasma sputtering)^ 
*g#€ ^ 5*4. 



16-8 



1020^083527 2003/11/19 

<28> a o v 7 ] ^^^-(31) ^ ^-cfl^ c] ^£ ^^^-(32)1- #31(S2) 

^ ^-71 «Ke*)1 ■A^H.^Hsfl^lBdO), "11 1,21)2} ^ ^ eIe}^- q-ojEej-o]^ 

(12,22) <^ gj=^ ^^^(31)^: o)o]x\ aJ- 7 | ^<$^(31) 3H^r #tfl 

*\<L3. ^^ei-(32)# «g^M ^7^, ^1-71 ^<g^-(31)^ H 

sKMSi3N4)* ol-g-^-O.^^ AV 7 1 nfl^-S}ol(ll,21)4 ^ofl ^ ^ ^Ef 

«Hi*l IM*}^ ^-^] ul-Hj-^i^cf. Aj- 7 ] ^sj-nKg- ^vo} NH3^ SiH2C12 ^ °l-g-*V 

°} ^ 9X^. S*V av 7 ] ^^^-(32)^ -f-^ *|-fr#£~a- ^ -Mem Hl^r 

^SHrr^mFSG: SiOXFY)^: <^l-g-^ ^ , <^ 7 ]a^ *H^Kr 3£r ^>M^-. 

<29> ^>7l ^ll^l- i£3H^H(33) <2-3l(S3)^r #?> ^^(32) $H 

3L£ 31*1^^(33)1- ^S>5], ^"71 7l2flA]E^ T3fl^o](ll) ^ ^-EM^-g- ^^-e}-Ol(21)alj- cfl 

-§-£l^ ^^l^r ^ EL7}<% ^l£^(33a,33b)7V ^sq^s. *}<q 0)^0]^, 

<30> # 7 j Tl^AlE^-g- 31 ^*-g- ^mH}0](ll,21)32f cfl-g-S]^ 33 0^(31)°! 

^fll^V ^H 1 ^7il(S4)^ #7l iSsfl^l^H(33)^ z| #;E^-(33a,33b) ^^0.5. ^z]- 7 >^7> 
^sli^- ^-71 TisflAjEi-g- ^^efoldi) ^ ^^^-g- ^INK1(21) ^^^-(31) 

<>1 ^^^"(32)^: -f-^H ^#5} £4=- *H ^l^^lcf. °17H ( a o v 71 <4 ^ ^ 

. -Br -f-^-Sl RIE (Reactive Ion Etching Etcher) #tflS °1 -§-!(- ^ Xl^f. 
<3i> ^-71 *)l2* r S£efl*l^H(34) £1 ^-^1(S5)^ #7l ^sflA}E^-g- v)}^}<£ (11) $)SJ 

^-(31) ^ #?i *J«?!*K32) 3H1 iSEfl*liH(34)» 5L3.i5}S) , ^7} ^*-g- ^s}9l(21)^ 
tfl-g-s]^ ^^^"(31)^ S]^-sL ^#i]5L^- <^ 37 ]o^ ^^^(34b)7|- ^a^i^ 0] = 
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S(34)Sl #5i-?-(34b)^ 7>>i7l- 5H, A oM ^#-g- (21) 

o] ^5)5^ ^ ol^^cf. o) 7 H, #7l 7>i^ ^7] ^^^(31)^ ^4*1 

CHF3, NF3, SIF4 °1 Jl, ^ e]e]-^- uHbsH S. ^(22) 3-*-<H|fe HF f~§- °1 

-g-tt *^ RIE <>l-g-^- ^ ojcf. 

<33> AV 7 ) ^34) AlE ^ u]]^-e}ol(ll) <^o] ^c3nV(3 1)2) . a> 7 ] te}<y (21) $H ^ 

^3! l-£izi(35)l- ^*Hr #7fl(S7)^r ^7l iS.Efl*l^H(34)# *fl7^}ZL, 3)^^. 7} 
2flAlE^-§- ^4(31) ^ €^*-§- ^11^^1(21) $H ^]n(35m ^^^^.^ o)^. 

<H^. o]^^. ^7) ^^4(31), €-^#-§- ^1^2|°J(21) ^ 

^4(32) #*1H ^3I-§- f^tb ^ , CMPCChemical Mechanical Polishing) ^-§- ^*3*K° 
3.4$, D >*1 ^RK damascene) ^^HH^f ^-o] €r>cf . 

o]sq- £0] sj-o} M. ^ofl ^ ^7fo] 7i3lj]X|Ei ^ ^?»* ^S^Cf 

<34> £3-§- #31*1-^, £2^ 21- £A]*V a-c}] ^£7} £A]£]o^ 01 c| 

<35> £Al^ Wj-Sf £0] .S. Mj-tgofl oj^V 7-| sfl A] E-) a>£^l A^ti.^E E flo]E( 10 )o] o^o] 

TlsflAlEi-g- nfl^Sl-^(ll)o] ^^3. oj-g-^ ^ oljL ( ZL ^ ^ ^^nV( 31) 2^ ^sj-^ 
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JL-41 

* <37> nj-^H, ^ ^r£^ll r^V^l ^1 &| ^ -si"* -S-^l 

^ afl^ Jl47> $14. 

<38> 44^1 (damascene) ^ E ji -^zl ^, , ±*\ 

■ <40> a*V, ^l^-e}<?l# ^, lit^i, ^tb °fl#^ 4iB^ 

OVS^I i^£] ^7> ^Sfl*!^- JL^7> ojcf. 
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, ^-7} z^s] Dfl^B^oi o^ofl x4°lH^ol^( TiN layer)^ #^>^ #7fl; 

^ #31; 

^ #31; 
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[37*8" 2] 

-S: ^2f^^ ^ #SiZL^ tfJjL ^^SLS- °)^^r ^SLS. 

5L*fl ±7} 9] ^ ^^1- ^1 wj-^. 
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